In vitro inactivation of endodontic pathogens with Nd:YAG and Er:YAG lasers.
Both Nd:YAG and Er:YAG lasers have been suggested as root canal disinfection aids. The aim of this in vitro study is to compare both wavelengths in terms of irradiation dose required for microbial inactivation, to quantify these irradiation doses and to investigate the influence of certain (laser) parameters on the antimicrobial efficacy. Agar plates containing a uniform layer of Enterococcus faecalis, Candida albicans or Propionibacterium acnes were mounted perpendicularly underneath the laser handpieces (5 mm spot). The Er:YAG laser was operated in single-pulse mode. Pulse energies of 40-400 mJ and pulse lengths of 100, 300, 600, and 1,000 μs were tested. After incubation at 37°C for 48 h, growth on the plates was scored. The pulse energy yielding complete absence of growth over the entire spot area was taken as the total inhibition threshold (TIT). TITs were determined for every species and pulse length. The Nd:YAG laser was operated with pulse trains because single pulses were ineffective. Output power was 15 W and frequency was 100 Hz. Spots were irradiated for 5-120 s. After incubation, the diameters of the inhibition zones were measured. For the Er:YAG laser, TITs varied between 100 and 210 mJ, and differed significantly between species and pulse lengths. Using Nd:YAG irradiation, TITs were around 5,300 J/cm(2) for C. albicans and 7,100 J/cm(2) for P. acnes. No inhibition was observed for E. faecalis. Er:YAG irradiation was superior to Nd:YAG in inactivating microorganisms on agar surfaces.